Heterotropic and homotropic cooperativity by a drug-metabolising mutant of cytochrome P450 BM3.
Recently, we described a triple mutant of the bacterial cytochrome P450 BM3 as the first mutant with affinity for drug-like compounds. In this paper, we show that this mutant, but not wild-type BM3, is able to metabolise testosterone and several drug-like molecules such as amodiaquine, dextromethorphan, acetaminophen, and 3,4-methylenedioxymethylamphetamine that are known substrates of human P450s. Interestingly, the metabolism of 3,4-methylenedioxymethylamphetamine and acetaminophen could be stimulated up to 70-fold by the addition of caffeine, a known activator of rat P450 3A2. With testosterone metabolism, homotropic cooperativity was observed. This shows that heterotropic and homotropic cooperativity, known to occur in the P450 3A family, can also take place in BM3. BM3 therefore can be used as a model system to study atypical kinetics in mammalian P450s. Second, this study shows that BM3 can be engineered to a drug-metabolising enzyme, making it a promising candidate to use as biocatalyst in drug discovery and synthesis.